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(54) yCTPOWCTBO fl/lfl PACUIMPEHIM 
CKBA)KI4H 

^7) MaoGpereHMe otkochtca k idphoa npou- 
TM M crpoMTenbCTBy m m.6. McnoAbaoaaHO aha 
coopyxeHMn CKaaxMH noA npenirrcTBMfiMSf 
Kaic c oAHoepeMeHHOf^ npoic/iaAKOA Komyxa 
HAM TpyGonpoBOAa. tbk m 6e3 npoKiiaAKM. 




Ue/ib - noBuufeHMe HdAeKHocni pa6oTu. Yct- 
poACTBO C0AepmfTTpy6y-AMAepCr/1) 1. ico^icyx 
(IQ 9, npMBOAHoA Ban 2 m paSomii A opraH (PO). 

nOCilQAHMA BUnO/IHOH B BMAB KOHMMeCKOrO 

pacKBTUBaioiuero MexaHH3Md, Ha tueOicax 9ko- 
ueHTpMxoBoro Bdiia 3 Koroporo pacnonoxceHu 
KOHimeCKMe KaricM 5. flpoAonbHue ocm Kancoa 
5 pacnoAoxceHW noA yriioM k ocm PO. Ban 2 
CKpen/ieH c PO m paaMeiueH c bosmoxhoctWio 

BpatUBHICSI B Til 1 MAM B K9. OAMH K0H6l| PO 

coeAHHen c B03MO)icH0CTbio BpaiueHMn T/1 1 n 
ApynM - c K 9. Pe6pa 10 pacnoAOJiceHu cm»*-' 

MOrpMHHO OTHOCMreilbHO O&M PO, M MX KOHUM 

aaicpeniieHfai hb MapyKHux noBepxHocrsix Til 
1 M K9. npM BpameHMM bbab 3 Bpauiaercfl m PO. 
a oro KBTicM 5 oSKarueatotcfl no 3d6oio pactUM- 

PABMOA CftaaXMHU. npOM3BOAI* ynAOTHeHMO 

rpyHTB B paiAMaAbHOM HanpaBAeNMM. npM 
BcrpeMB c BaAyHOM.pe6pa 10 BAasiiMBaiOT ero 
B rpyHT MAM paapytuaipT. 3 MA. . 
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MsoOpeTetme OTHOcnrcii k ropMOft npo- YcTpofferBO Ann paciuMpeHvisi cKeaxMH 

Mcno;ib309aMO Ann coopyD^eMni. wsaxMH noA ^3 pa6oMero KornoBaHa 13 c noMombio 6r 

npemiTCTWWMM, xax c OAHoapeMeMHOft npo- posoro ciaMica 11 npoeypwaaeTCJi nMOMepMaa 
uiaAKOd Koxyxa wim TpyConpoBOAd. xait m 6e3 5 dcaawHa ao awxoAa rpyO w-nwAepa 1 Ha no- 
nDOKnaAKM sepxHOCTb e npMeMHOM KOinoesHe (mb noica- 

' 3aH).KKOHiiyTpy6u-/iMAepalBMecTo6yp080<l. 

Ueiib w3o6poTeMi«i - noowiijeHMe hbac^k- toiiobicm npwcoeAHMJiiOT MMaeHrapHyio ceic- 
MocTMpaSoni ^ "^^"^^ ceKiimi IS.npMCoeAWMaiOT 

Ha^rtir.lnoitaaaHacxeMacTpowTCJiiiCTBa 10 Ko^yx 9/noAAepjKMBaeMuft TpyOoyiaiaAHwica- 
KpMBOiiMHeftHOft cicBa3ttiH w c oAMOBpcMeHMofl MM. SarBM BKAiOMaioT ppMBOA BpamoHMii fiypo- 
npoKHBAWft TpySonpoBOAa; na <liMr.2 - ycr- eoro CTanica 11. icoTopuft npilBOAMT bo 
poftc.-BO. npoflonbHfciSI paapea: hb <|)Mr.3 - paa- BpameHwe npMooAMOft Ban 2 h icMMeManwecicM 
bea A-A nb - coeAHHeHH«« c mmm Ban 3 paCoMera opraHa. 

YcTpoACTBO Aflfl pscumpcMHii CKBsmm 15 Opw apameHWH aaiia 3 kbticm 5 oOKOTwaaiOTCJi 
coAepKWT rpyOy-AHABp 1 . b KOTopoil ycraMOB- no 3a6oio pacuiKpneMoft ciCBaxMHu* npoMBBO* 
ACH Ha npoMexcyTOMHUX onopax (hc noxaaaH w) a« yniiOTHBHwe rpynra b paAHaiibHOM Hanpaa- 
c B03H03icHOCTi»io BpBuieHMii npiiBOAHOft Bail 2. /leHMM. ocymecTBAim npoTacKMBBHMe aa C060A 
Pa6o<«ii(lopraHBwnonHeHBBHAepacKaT«Ba- 20 KOxcyxa9,BaiyMaeHeo6xoAWMOCTMAononHit- 
lomero MexaHM3Ma c axcueHTpiiKOBbiM aanoM . TenbHoe ycMAMe Ann npotacKMaaHMa Koncyxa 9 , 
3, Ha uieftxax 4 itoToporo pacnonc^xeHU xohw- • moxcho coBAaaarb noAaTMMXOM 6ypoBoro 
MecKMO xancM 5- nooAonbHue ocm CMMMerpnw cranxa 11. KoropuA nepeAaet ycimMe nepea 
pacnonoxtBHy noAVrnoM 1-6^'x npoAonbHoft ipyfir^'MAcp 1 h pc6pa lOxo^Kyxy 9.npMSTOM 
OCM pa6o>iero oprana taxMM oSpaaoM. «ito4ipm 25 pa6oMMft opraM paarpyxcen or ocbbux ycnnMA 
BpaiueHMM Bana 3 xbtkm 5 xarsiTcn a 3a6oB noAariMKa 6ypoBoro cranxa 11. Rpw BcrpeMe 
CKBaxcMHu no CHMpanM aoxpyr npoAonbHoA pa6oMero oprana. ManpHMeptCBanyHOMxarxM 
ocM.yxa3aHHbiClyrononpeAenfleTuiancaTxa5 5 BAaBnuaaxxr ero b rpynr. ecnw hoaaonnior 
-noAaHyeroaaoAHMoSopoTBOxpyrnpoAonb- paaMepu aanyna. Ecnn paaMBpu Banyiia mo 
' MOfI OCM pa6o>iero oprana. Oamh kohbu aaha 3 30 no3BoniiiOT xarxaM 5 BAaBMTb ero a rpynr. ro 
KMneMaTMHccKM canaaH c ppmboahum aanoM bo aaaMMOAedcraMe acrynaior peOpa 10. xoro- 
2. HanpMMBp. nocpeAcraoM My^ru 6 m ycra- puB npeAOxpanBXir xarxn 5 m oecb paCowA 
HOBnen c BoaMoxcnocrbio apameHMsi na noA- opran or nonoMox. flpn aroM paccronnwe 
uiMnMMKOBon onope 7 ornocMrenbHO Me)XAy coceAnnMM pc6paMM 10 no nepMMorpy 
tpyOu-nMAepa 1. Apyrod xoneu aana 3 ycra- 35 pSSoMero oprana onp^ennercn pacMernbiM 
HOBnen c B03M03icHocrbN> BpaiAenMB b onope nyrcM c yneroM xapaxrepMcniKM ripynra. amb- 
8 Ann paSosero oprana. xoropaa pacnonoxce- Merpa pacuiMpneMoA cxaaxcMMu. yrna xonyc* 
na BHyrpM npoxnaAMBdeMoro xoxcyxa 9. Tpy- Hocrw xarxoB 5 m nx xonmecraa. PeOpa 10 
6a-nMAep 1 m xoxcyx 9 coeAMHOHbi MencAy BocnpMHMMaK>T na ce6« M3rM6ax>it|Mft mo- 
co6oA pe6paHM 10. xoropwe pacnonoxenu 40 Menr. BoaHMxatouinft npn anMcuaanHM CMcre- 
CMMMerpMNHOomocMrenbHonpoAonbHoAocM mu rpyOa-nMAep l-xoxcyx 9 a aaAannyx) 
pa6o>wo oprana m oxaaruaaior paeowA op- xpNBOAMneilHyK) TpaexropHxi. npeAOxpaHBA 
raH.Kan(A0epe6pb lOoAHMMKonuoM aaxpen- or yxaaannux narpysox paSosMA opran* hto 
neno. nanpMMep. c noMOuibX) caapxM na AononnnrenbHO noBUtuaer naAencnocrb ero 
• BHCiuHcft SoxoBOd noBcpxHOCTM rpy6bi-nMAe- 45 pa6orbt. 

pa1.aApyrMMKOHuoM-ndBneuiHeA6oxoBOd Rpn pacuiMpenMM cxboxcmhu 6e3 npo- 

noaepxnocTM xoxyxa 9. A^dMerp xohmhbcxmx xitaAKM xo)Kyxa 9 ycrpoftcrao paOoraeT anano- 
xarxoB5pdCKaruBax)tueroMexaHM3MayBenM- rMsno. B aroM cnyMae xoKyx 9! no 
MMBaercB or rpy6benMAepa x xoxcyxy 9. flpn- npMCoeAMnnKnr x MHBenrapnod cbxumm 15 m 
BOAHOA Ban 2 npnaoAKTCst bo apauteHMe or 50 nocneAHan npn nepeMeuienMM ycrpoAcrea a 
OypoBoro cranxa 11. xoropuA ycranoanen c rpynre Bunonnner ponb craCMnMaatopa na- 
BOSMdxcnocTbKi nepeMeuienMB no pdM0 12. yc- npaanenMii pacuiMpenMB. CraeMnMaaiutN na- 
ranoenennoM b t»a6oHeM icornoBdne la.Kcuxyx npaanenNB pacuiMpneMoa ckbbxmmh 
0 Hoxcer noAAepxMaarbcn MB Becy c no- cnocoOcrByer ranxe m nanMSMO peOep 10. 8 
MOtUbX). nanpMMep. rpySoyxnaAMMKOB (ne no- 55 a8hhom cnynae axmoNenMe npMBOAa noAarvn- 
. KAaanuX * 6ypoBoro cranxa 1 1 moxho ne npOMaao; 

YcrpoACTBO AAB pacttiMpenHA cxBaxcnn Anrb. 
Moxer NMer^ MHBenrapniie cexuMM 14 M 15. d>opMynaM3o6peTeMMa 
coeAHHaHHUB cooraercrBenno c rpyOoA-nM- YcrpoClcrBO Ann pactuMpenMn cxbbxcmh. 

AepoM 1 M c KOxyxoM 9. nanpMMep. c ho- BKnx>4ax)mee rpyey-nwAep. xo;xyx, paOoMMft 
MOttibO caapxM. opran, oamm xoneii xoroporo coeAMnen c rpy 



BEST AVAILABLE COPY 



1698413 



6 



MOKHOCTbW BpameHIW. M npWBOflHOft Ban. 

dtpeiuieHMbift c paCowM opraMOM. o » <i m n a- 
o lu • • c « TCM. MTO. c uenwo noByuieHMn 
HaAWKHOCTM B pa6oTe. pa60MM« opraM aynon- 
MeH B BMAe KOHMsecKoro pacnaniBaiouiero 
MexaHMaMa c aiccueHTpMitoaMM aanoM m c ko- 

NMMeCKMMM ltaTK8KM. yCTaHOWIBHHMMM H* 



ancueMTpMKoaoM aaay. m npoAOuwHwa ©cm ko- 
Toptoc pacnonoJiteMM w>nyrnxm «t npow)iiM<o<| 
ocM paSosero opraHa, npH atoM ycrpoilCTao 
CHsOxoHO pe6paMM, ieimmrfwwo pacnonor 
xeNHUMM oTHOCMTeufcHO npoAO'i«'Hoa OCM pt- 
SoMero opraHa. kohuu Koropux aaicpaiiMMy 
Ha MapyjitMiix noaepxHoerax Tpy0u-iiHA«|M M 
Koxyxa, ■ 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surifaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section. Fig. 3 shows the A — section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6^ angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers S of the rolling 
mechanism increases going fi*om the leader pipe to casing 9, Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along fi^ame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the groimd, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool fi^om breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that^ with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical roUers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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